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[57] ABSTRACT

A doctor for creping tissue from a surface of a Yankee dryer
is provided. The doctor includes a frame and a support which
extends from the frame. A swing arm is pivotally secured to
the support about a pivotal bearing. The swing arm defines
a further bearing. A pivot extends through the further bearing
for rotatable movement relative to the swing arm such that
the pivot is rotatably supported by the swing arm. A doctor
is rigidly secured to the pivot for doctoring the tissue from
the surface of the dryer. A blade is removably secured to the

- doctor, the blade defining an operative edge which cooper-

ates with the surface of the Yankee dryer for creping the
tissue from the surface of the dryer. A loader is operatively
connected to the pivot for rotating the pivot within the
further bearing for loading the operative edge against the
surface of the dryer. A blade angle changer is operatively
connected to the swing arm for pivoting the swing arm
relative to the support, the arrangement being such that
movement of the angle changer selectively changes an angle

- defined between the blade and the surface of the dryer. The

operative edge is disposed substantially along an axis of
rotation of the pivotal bearing, the arrangement is such that
when the blade wears due to contact with the operative edge

with the surface of the dryer, the angle is changed to

- optimize the creping without significantly altering the dis-

position of the operative edge relative to the surface of the

dryer.
12 Claims, 4 Drawing Sheets
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1
DOCTOR FOR CREPING TISSUE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a doctor for creping tissue
from a surface of a Yankee dryer. More particularly, the
present invention relates to a doctor having a blade, the
angle of which may be selectively changed.

2. Information Disclosure Statement

In the manufacture of tissue, a web of tissue is formed on
a forming wire and is subsequently guided around a Yankee
dryer. A Yankee dryer is a cylindrical dryer having a diam-
eter of approximately 20-30 foot and is internally heated by
steam. The Yankee dryer defines a smooth outer peripheral
surface on which the tissue is guided and dried.

A plurality of doctor blades are disposed in abutting
relationship with the heated surface of the Yankee dryer at
a downstream location thereof for doctoring the tissue from
the heated surface of the dryer when the tissue has been
sufficiently dried by the Yankee dryer.

The aforementioned plurality of doctors includes a skin-
ning doctor disposed upstream and a cleaning doctor dis-
posed downstream, with a creping doctor disposed between
the skinning and cleaning doctors.

During the production of tissue, the creping doctor 1s
disposed in operative cooperation with the surface of the
dryer, while the skinning doctor is disposed in a position
away from the dryer surface.

With particular reference to the creping doctor, the doctor
blade is disposed at an angle relative to the heated surface of
the dryer for creping the tissue off of the heated surface.
Such removal of the tissue from the heated surface generates
minute ripples in the removed tissue for providing the
required bulk, softness, and other desirable qualities of the
resultant tissue.

More specifically, the aforementioned angle of the blade
relative to the dryer surface has a profound effect on the
quality of the resultant tissue.

However, during use of the creping doctor due to the
frictional engagement of the operative edge of the blade
against the surface of the dryer, there exists a tendency for
the blade to wear, thereby altering the aforementioned angle.

Consequently, in order to maintain an optimum quality of
the resultant tissue, it is necessary to adjust the position of
the doctor so that the aforementioned angle is maintained.

Additionally, it is important that the angle of the blade
relative to the dryer surface be adjustable in order to
accommodate various types of tissue to obtain the afore-
mentioned optimum qualities thereof.

The present invention provides a unique means for adjust-
ing the aforementioned angle. Basically, the present inven-
tion permits the doctor and the blade secured thereto to be
selectively pivoted about an axis which extends along the
operative edge of the blade. |

Furthermore, the present invention includes loading
means which permit the blade to be moved away from the
heated surface of the dryer and back again to the operative
disposition thereof so that the angle between the blade and
the dryer surface is restored.

In the prior art arrangements, because the doctor 1s
movable about a pivotal axis which does not coincide with
the operative edge, difficulties have been experienced in
maintaining the required angle of the blade relative to the
dryer surface.
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Therefore, it is a primary objective of the present inven-
tion to provide a doctor for creping tissue that overcomes the
aforementioned disadvantages of the prior art arrangements
and which provides a significant contribution to the art of
creping tissue from a surface of a Yankee dryer.

Other objects and advantages of the present invention will
be readily apparent to those skilled in the art by a consid-
eration of the detailed description contained hereinafter,
taken in conjunction with the annexed drawings.

SUMMARY OF THE INVENTION

The present invention relates to a doctor for creping tissue
from a surface of a Yankee dryer. The doctor includes a
frame and a supporting means which extends from the
frame. A swing arm means is pivotally secured to the
supporting means about a pivotal bearing. The swing arm
means defines a further bearing. Pivot means extend through
the further bearing for rotatable movement relative to the
swing arm means such that the pivot means is rotatably
supported by the swing arm means. Doctor means are rnigidly
secured to the pivot means for doctoring the tissue from the
surface of the dryer. Blade means are removably secured to
the doctor means, with the blade means defining an opera-
tive edge which cooperates with the surface of the Yankee
dryer for creping the tissue from the surface of the dryer.
Loading means are operatively connected to the pivot means
for rotating the pivot means within the further bearing for
loading the operative edge against the surface of the dryer.
Blade angle changing means are operatively connected to
the swing arm means for pivoting the swing arm means
relative to the support means. The arrangement is such that
movement of the changing means selectively changes an
angle defined between the blade means and the surface of the

dryer.

The operative edge is disposed substantially along an axis
of rotation of the pivotal bearing. The arrangement 1s such
that when the blade means wears due to contact of the
operative edge thercof with the surface of the dryer, the
angle is changed to optimize the creping without signifi-
cantly altering the disposition of the operative edge relative
to the surface of the dryer.

Many modifications and variations of the present inven-
tion will be readily apparent to those skilled in the art by a
consideration of the detailed description contained herein-
after, taken in conjunction with the annexed drawings.
However, such variations and modifications fall within the
spirit and scope of the present invention as defined by the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side-elevational view of a doctor for creping
tissue from a surface of a Yankee dryer according to the
present invention;

FIG. 2 is a sectional view taken on the line 2—2 of FIG.
1.

FIG. 3 is a fragmentary view of FIG. 1 and shows the
creping blade defining an angle of approximately 20
degrees;

FIG. 4 is a similar view to that shown in FIG. 3, but shows
a blade angle of approximately 25 degrees;

FIG. 5 is a similar view to that shown m FIG. 3, but shows
a blade angle of approximately 30 degrees;

FIG. 6 is an enlarged side-elevational view of the pivotal
bearing according to the present invention;



5,507,917

3

FIG. 7 1s a sectional view taken on the line 7—7 of FIG.
6; and

FIG. 8 is a perspective view of an alternative embodiment
of the present invention.

Similar reference characters refer to similar parts through-
out the various views of the drawings.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side-clevational view of a doctor, generally
designated 10, for creping tissue T from a surface S of a
Yankee dryer 12 according to the present invention.

The doctor 10 includes a frame 14 and a supporting
means, generally designated 16, which extends from the
frame 14. A swing arm means, generally designated 18, is
pivotally secured to the supporting means 16 about a pivotal
bearing 20. The swing arm means 18 defines a further
bearing 22. Pivot means, generally designated 24, extend
through the further bearing 22 for rotatable movement
relative to the swing arm means 18 such that the pivot means
24 is rotatably supported by the swing arm means 18.

Doctor means 26 are rigidly secured to the pivot means 24
for doctoring the tissue T from the surface S of the dryer 12.

Blade means 28 are removably secured to the doctor
means 26. The blade means 28 defines an operative edge 30
which cooperates with the surface S of the Yankee dryer 12
for creping the tissue T from the surface of the dryer 12.

Loading means, generally designated 32, are operatively
connected to the pivot means 24 for rotating the pivot means
24 within the further bearing 22 for loading the operative
edge 30 against the surface ,$ of the dryer 12.

Blade angle changing means, generally designated 34, are
operatively connected to the swing arm means 18 for
pivoting the swing arm means 18 relative to the support
means 16. The arrangement is such that movement of the
changing means 34 selectively changes an angle o defined
between the blade means 28 and the surface S of the dryer
12,

FIG. 2 1s a sectional view taken on the line 2—2 of FIG.
1. As shown in FIG. 2, the operative edge 30 is disposed
substantially along an axis of rotation 36 of the pivotal
bearing 20. The arrangement is such that when the blade
means 28 wears due to contact of the operative edge 30 with
the surface S of the dryer 12, the angle o is changed to
optimize creping without significantly altering the disposi-
tion of the operative edge 30 relative to the surface S of the

dryer 12.

As shown in FIG. 1, the dryer 12 is rotatably secured
relative to the frame 14.

FIG. 2 shows the supporting means, generally designated
16, as including a first and second support 38 and 40,
respectively, spaced relative to each other such that the
doctor means 26 is disposed therebetween.

More specifically, as shown in FIG. 2, each of the
supports 38 and 40 includes a bifurcated portion 42 and 44,
respectively.

As shown in FIG. 2, the swing arm means, generally
designated 18, includes a first and second swing arm 46 and
48, respectively, spaced relative to each other such that the
doctor means 26 is disposed therebetween.

Additionally, the first and second swing arms 46 and 48,
respectively, cooperate with and are disposed between the

first and second bifurcated portions 42 and 44, respectively,
and 50 and 52.
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FIGS. 3, 4 and 5 are fragmentary views of the creping
doctor 26 disposed in operative cooperation with the surface

S of the dryer 12 and defining a blade angle o of 20, 25 and
30 degrees, respectively, with the heated surface S.

As shown in FIG. 3, the pivotal bearing 20 defines an

axial opening 54 for permitting the movement therethrough
of the blade means 28.

FIG. 6 1s an enlarged view of the pivotal bearing 20. More
specifically, the pivotal bearings 20 defines a sector-shaped
void 36 for permitting ready access to the blade means 28.

FIG. 7 1s a sectional taken on the line 7—7 of FIG. 6 and
shows a portion of the swing arm 46 slidably and rotatably
secured relative to the support 38. Also, the areas that slide
during rotation, such as 20 and 22 are fitted with bearing
matenals such as Teflon or composite bearing materials.

FIG. 8 is a perspective view of an alternative embodiment
of the present invention. As shown in FIG. 8, the pivot
means 24A also includes means 58, for oscillating the pivot
means 24A and the doctor means 26A attached thereto

axially, as indicated by the arrow 60, relative to the surface
SA of the dryer 12A.

With reference to FIGS. 1-7, the pivot means, generally
designated 24, includes a first and second pivot 62 and 64,
respectively shown in FIG. 2, which cooperate respectively
with the first and second swing arms 46 and 48 such that the
doctor means 26 is disposed between the first and the second
pivots 62 and 64. The arrangement is such that the pivots 62
and 64 and doctor means 26 are rotatably supported by the
swing arms 46 and 48.

The blade means 28, as shown in FIG. 6, include clamp-
ing means 66 secured to the doctor means 26 for releasably
securing the blade means 28 relative to the doctor means 26.

Removal of the blade means 28 is permifted when the
clamping means 66 is released, thereby permitting removal
of the blade means 28 axially through the pivotal bearing 20.

FIG. 8 shows the pivotal bearing 20A defining an axial

opening 68 for the movement therethrough of a ribbon-type
blade 70.

As shown in FIG. 8, the blade means 28A also includes a
reel 72 for rotatably receiving the operative edge 30A so that

continuous replenishment of the blade means 28A is per-
mitted.

As shown in FIGS. 1-5, the loading means, generally
designated 32, includes an arm 74 rigidly secured to the
pivot means 24 and extending radially therefrom. The arm
74 has a proximal and a distal end 76 and 78, respectively.

Actuating means 80, which may be a pneumatic or
hydraulic cylinder or the like, is pivotally secured to the
distal end 78 of the 74. The actuating means 80 extends
between the distal end 78 and the swing arm means 18. The
arrangement 1s such that when the actuating means 80 is
actuated, the arm 74 is pivoted so that the pivot means 24
pivots within the further bearing 22 for urging the blade
means 28 towards the surface S of the dryer 12 or away to
a non-operative disposition thereof.

As shown in FIGS. 1 and 2, the angle changing means,
generally designated 34, further includes a first and second
jack means 82 and 84 shown in FIG. 2. The jack means 82
and 84 are spaced relative to each other such that the doctor
means 26 1s disposed therebetween. Each of the jack means
82 and 84 have a first and second end 86 and 88, respec-
tively, as shown in FIG. 1. The first end 86 of the jack means
82 is pivotally secured to the frame 14 at 90, while the
second end 88 of the jack means 82 is pivotally secured to
the swing arm means 18 at 92.
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Additionally, as shown in FIGS. 1 and 2, the angle
changing means 34 further includes worm gear means 94
extending between the first and second jack means 82 and
84. The arrangement is such that rotation of the worm means
94 simultaneously adjusts both the first and second jack
means 82 and 84, respectively, as particularly shown in FIG.

2 so that the angle o along the entire length of the blade
means 28 relative to the surface S of the dryer 12 is

simultaneously changed.

In operation of the doctor, according to the present
invention, the actuating means 80 moves the arms 74 in a
clockwise direction, as viewed in FIG. 1, so that the opera-
tive edge 30 abutts against the surface S of the dryer 12, so
that tissue T is creped from the surface S.

As the operative edge 30 wears down, the worm means 94
is rotated so that the swing arm means 18 is moved in a
clockwise direction to increase the angle o between the

blade means 28 and the surface S.

When a blade means 28 is to be replaced, the actuating
mean 80 is actuated to move the arm 74 in a counter-
clockwise direction, thereby unloading the blade means.

Subsequently, the blade clamping means 26 is released so
that a new blade means 28 can be readily inserted. When the
clamping means 66 has been closed to clamp the blade
means 28, the actuating means 80 once again moves the
arms 74 in clockwise direction, to move the replacement
blade means 28 against the surface S with the blade means
28 being located within the sector-shaped void 56.

The present invention provides a doctor for creping tissue
which permits selective adjustment of the angle of the blade
relative to the dryer surface without substantially altering the
disposition of the operative edge relative to the dryer sur-
face. The aforementioned advantage is obtained primarily
by pivoting the doctor and blade supported thereon about a
pivotal axis which is coincident with the operative edge of
the blade.

What is claimed 1s:

1. A doctor for creping tissue from a surface of a Yankee
dryer, said doctor comprising:

a {rame; _
a supporting means extending from said frame;

a swing arm means pivotally secured to said supporting
means about a pivotal bearing, said swing arm means
defining a further bearing;

pivot means extending through said further bearing for
rotatable movement relative to said swing arm means
such that said pivot means is rotatably supported by
said swing arm mearts;

doctor means rigidly secured to said pivot means for
doctoring the tissue from the surface of the dryer;

blade means removably secured to said doctor means,
said. blade means defining an operative edge which
cooperates with the surface of the Yankee dryer for
creping the tissue from the surface of the dryer;

loading means operatively connected to said pivot means
for rotating said pivot means within said further bearing
for loading said 0perat1ve edge against the surface of

the dryer;

blade angle changing means operatively connected to said
swing arm means for pivoting said swing arm means
relative to said support means, the arrangement being
such that movement of said blade angle changing
means selectively changes an angle defined between
said blade means and the surface of the dryer;

said operative edge being disposed substantially along an
axis of rotation of said pivotal bearing, the arrangement
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being such that when said blade means wears due to
contact of said operative edge with the surface of the
dryer, said angle is changed to optimize said creping
without significantly altering the disposition of said
operative edge relative to the surface of the dryer; and

said pivotal bearing being constructed so as to define a
void which permits the ready access to said blade
means.

2. A doctor as set forth in claim 1, wherein said pivot

means further includes:

means for oscillating said pivot means and said doctor
means attached thereto axially relative to the surface of
the dryer.
3. A doctor as set forth in claim 1, wherein said loading
means includes:

an arm rigidly secured to said pivot means and extending
radially therefrom, said arm having a proximal and a
distal end thereof;

actuating means pivotally secured to said distal end of
said arm, said actuating means extending between said
distal end and said swing arm means, the arrangement
being such that when said actuating means is actuated,
said arm is pivoted so that said pivot means pivots
within said further bearing for urging said blade means
towards the surface of the dryer.

4. A doctor as set forth in claim 1, wherein said blade

angle changing means further includes:

a first and second jack means spaced relative to each other
such that said doctor means is disposed therebetween;

each of said jack means having a first and a second end,
said first end being pivotally secured to said frame, said
second end being pivotally secured to said swing arm
means.
5. A doctor as set forth in claim 1, wherein said blade
means further includes:

clamping means secured to said doctor means for releas-
ably securing said blade means relative to said doctor
means.

6. A doctor as set forth in claim 5, wherein removal of said
blade means is permitted when said clamping means is
released for permitting removal of said blade means axially
through said pivotal bearing.

7. A doctor as set forth in claim 6, wherein said blade
means further includes:

a reel for rotatably receiving said operative edge so that
continuous replenishment of said blade means is per-
mitted.

8. A doctor as set forth in claim 7, wherein said supporting
means includes a first and a second support spaced relative
to each other such that said doctor means is disposed
therebetween.

9. A doctor as set forth in claim 8, wherein each of said

-supports includes a bifurcated portion.

10. A doctor as set forth in claim 9, wherein said swing
arm means includes:

a first and second swing arm spaced relative to each other
such that said doctor means is disposed therebetween;

said swing arms respectively cooperating with and being
disposed between said first and second bifurcated por-
tion.
11. A doctor as set forth in claim 10, wherein said pivot
means includes:

a first and second pivot cooperating respectively with said
first and second swing arms such that said doctor means
is disposed between said first and second pivots, the
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arrangement being such that said pivots and doctor
means are rotatably supported by said swing arms.
12. A doctor for creping tissue from a surface of a Yankee
dryer, said doctor comprising:

a frame;:
a supporting means extending from said frame;

a swing arm means pivotally secured to said supporting
means about a pivotal bearing, said swing arm means
defining a further bearing;

pivot means extending through said further bearing for
rotatable movement relative to said swing arm means
such that said pivot means is rotatably supported by
sald swing arm means;

doctor means rigidly secured to said pivot means for
doctoring the tissue from the surface of the dryer;

blade means removably secured to said doctor means,
sald blade means defining an operative edge which
cooperates with the surface of the Yankee dryer for

creping the tissue from the surface of the dryer;

Joading means operatively connected to said pivot means
for rotating said pivot means within said further bearing
for loading said operative edge against the surface of
the dryer;

blade angle changing means operatively connected to said
swing arm means for pivoting said swing arm means
relative to said support means, the arrangement being
such that movement of said blade angle changing
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means selectively changes an angle defined between
said blade means and the surface of the dryer;

said operative edge being disposed substantially along an
ax1s of rotation of said pivotal bearing, the arrangement
being such that when said blade means wears due to
contact of said operative edge with the surface of the
dryer, said angle 1s changed to optimize said creping
without significantly altering the disposition of said
operative edge relative to the surface of the dryer; and

said pivotal bearing being constructed so as to define a
void which permits the ready access to said means; and

said blade angle changing means further including:

a first and second jack means spaced relative to each
other such that said doctor means is disposed ther-
cbetween;

each of said jack means having a first and a second end,
said first end being pivotally secured to said frame,
said second end being pivotally secured to said

- swing arm means; and

worm gear means extending between said first and
second jack means, the arrangement being such that
rotation of said worm means simultaneously adjusts
both said first and said second jack means so that said
angle along the entire length of said blade means
relative to the surface of the dryer is simultaneously
changed.
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